Résumé. 2014 (-0.3 at/at) [13] and may be neglected. The light impurity-content due to recoil implantation
The electrical conductivity of thin films has recently received renewed attention [1] , largely because of its relation to percolation and phase transition problems. Most of the existing information is based on studies of samples prepared by splat-cooling from the melt [2] , by sputtering [3] , or by coevaporation on cold substrates [4] - [6] . Such [2] , [5] , [6] : Josephson tunnelling was suggested to account for overall superconductivity [5] , [7] , and excitonic [8] or surface plasmon [9] [5] , except that we find significantly higher maximum superconducting transition temperatures. Our results are discussed in terms of percolation properties, and lead us to suggest that the nature of the disorder in implanted films be examined in detail.
Our low-temperature ion implantation system [10] was briefly described previously [11] . [11] , and it indicated that our samples are indeed disordered.
The dose-dependence of Tp and of the normal resistivity at 10 K (pN) for the Al-Si implanted alloy is presented in figure 1 . Similar results are obtained for the Al-Ge system. In order to convert the dosedependence to the alloy composition-dependence also shown in figure 1 , three phenomena must be properly accounted for : (i) sputtering [13] [15] , revealed that the oxygen impurity content of Al films evaporated on carbon substrates was negligible before and after Al or Si implantation. The situation was more complicated for the Al-Ge system because of the high sputtering ratios of Ge and Al by Ge, and because of the rather large recoil implantation probability. RBS experiments on Al and Ge films [16] before and after implantation at varying doses allowed sputtering ratio evaluations from the residual Al and Ge content of the films. (Typically, the measured sputtering ratio was", 7 at/at for Ge on pure Ge, ~ 1 at/at for Al by Ge in Alo.6oGeo.4o and ~ 0.1 at/at for Ge by Al at the same composition). These experiments also provided quantitative data on the rather large recoilimplantation effects due to the Ge ion beam. Within the uncertainties due to these evaluations, the composition-dependence of PN and 7e for Al-Si and Al-Ge were identical. Note that the pertinent parameter in these experiments is not the atomic ratio, but the metal-to-non metal volume ratio x. Thus, when the Al volume ratio is 60 % in Al-Ge, the volume concentrations of Ge and 0 are estimated to be respectively (30 ± 3) % and (10 ± 3) %.
For both Al-Si and Al-Ge, the change in the temperature coefficient of the resistivity -i.e., the transition from semiconducting to metallic conductivity occurs when x ~ 0.45 and the normal resistivity at 10 [2] respectively).
The similarity of the composition dependence of Tc and PN in our implanted films (Fig. 1) and in granular structures [1] , [5] over the composition range 0.5 x 1.00 strongly suggests that a common interpretation of these results be searched for. In both cases, the semiconducting behaviour observed at 0.45 x 0.5 is probably due to tunnelling between Al clusters, with a localization threshold [18] at x -0.45. The transition at x ~ 0.5 may be discussed in terms of percolation conduction [19] .
For three-dimensional systems, the theoretically predicted [19] [22] . Structural studies of implanted films (before and after annealing) are needed to resolve this point. Tunnelling experiments on heavily implanted samples, recently [23] shown to be possible, should also provide insight into the origin of the 7~ enhancement.
